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Abstract:

In the present study, the Gold Search Algorithm is compared with six other metaheuristic
algorithms, namely Harris Hawks Optimization, Adaptive Opposition-Based Slime Mold
Algorithm, Spider Wasp Optimizer, Dandelion Optimizer, Marine Predators Algorithm, and
Equilibrium Optimizer. This comparison is conducted by solving ten standard benchmark
functions, F1 to F10, across dimensions of 10, 30, and 50, with 100 independent runs.
Performance is evaluated using three criteria: accuracy (mean of the best solution), stability
(standard deviation), and speed (execution time). The evaluation results and rankings indicate
that Harris Hawks Optimization and Adaptive Opposition-Based Slime Mold Algorithm
outperform the others in most functions and dimensions in terms of accuracy and stability. The
Gold Search Algorithm performs well, especially on functions F1 and F8, in finding the best
solutions, and ranks third overall. Regarding speed, the Spider Wasp Optimizer is the fastest,
while the Dandelion and Marine Predators algorithms are the slowest. As the dimensionality
increases, the efficiency of most algorithms decreases; however, the top-performing algorithms
manage to maintain their stability. This study demonstrates that the choice of an appropriate
algorithm depends on the nature of the function and the priority of criteria, and no single
algorithm is completely superior across all conditions and criteria. Finally, it is suggested that
future research employ algorithm hybridization and fine-tuning of parameters to improve
performance on more complex problems and real-world applications.
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Figure 2. Flowchart illustrating the Marine Predators Algorithm
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Figure 4. Flowchart of the Harris Hawks Optimization algorithm
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Figure 6. Flowchart of the Adaptive Opposition-Based Slime Mould Algorithm
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Table 2. Parameter settings of the algorithms employed in this study
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Figure 7. Convergence curves of the algorithms on function F1 with 10 dimensions
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Figure 12. Convergence curves of the algorithms on function F6 with 10 dimensions
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Figure 15. Convergence curves of the algorithms on function F9 with 10 dimensions
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Figure 16. Convergence curves of the algorithms on function F10 with 10 dimensions
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Table 3. Performance comparison of the algorithms on unimodal and multimodal test functions with 10 dimensions and 100 iterations
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Table 4. Performance comparison of the algorithms on unimodal and multimodal test functions with 30 dimensions and 100 iterations
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Table 5. Performance comparison of the algorithms on unimodal and multimodal test functions with 50 dimensions and 100 iterations
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Table 6. Overall ranking of the algorithms based on the average ranks across different performance metrics
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Table 7. Overall ranking of the algorithms based on their robustness

Algorithm Mean StdDev CV Median IQR
GoldSearch 0.049059 0.004424 0.090185 0.048829 0.004757
HHO 0.059394 0.004577 0.077066 0.059677 0.006269
EO 0.070064 0.004877 0.069601 0.070128 0.006259
MPA 0.079899 0.004468 0.055917 0.079847 0.003336
DO 0.089525 0.005035 0.056238 0.090421 0.007717
AOSMA 0.101394 0.004657 0.045932 0.101424 0.006947
SWO 0.110328 0.005175 0.046910 0.110968 0.006848
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Figure 17. Visual comparison of the robustness and variability of each algorithm
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Table 8. Overall ranking of the algorithms based on robustness

75 Amlie p-value Slis g J3sine (0=0.05)
Gold vs HHO 0.012 Gold ;I scixs HHO aly
Gold vs AOSMA 0.041 Gold ;I sxs AOSMA al,
Gold vs EO 0.031 Gold ;I 2o, EO aly
Gold vs MPA 0.087 S i et gl s
Gold vs DO 0.004 Gold ;! . DO s
Gold vs SWO 0.017 Gold ;| =, SWO a,
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4 o)S.LA.c omool..i..i )Ju...;b (_ngA..J) aS Sl 00l ASU q Jj..\? 5o F1-F10 6"9” 89, p.';.l)jfﬂ g ‘_;l.a:d.,.'{) u...f.sL..o

oo B 3e3] el Loy oS IS (saas; A Jgor
Table 9. Overall ranking of the algorithms based on the Friedman test

PEIgPe] HHO AOSMA GoldSearch EO SWO MPA DO

) el 112 1.95 3.80 3.77 5.20 587 6.19
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Table 10. Overall ranking of the algorithms based on the number of function evaluations (NFE)

SWO AOSMA DO MPA EO HHO GoldSearch NFE Iteration
0.230052 0.206130 0.203578 0.182254 0.148677 0.142269 0.122980 20 1
0.230339 0.227403 0.203159 0.180914 0.154676 0.135590 0.117701 40 2
0.243090 0.237956 0.205933 0.169472 0.153340 0.131833 0.120947 60 3
0.238508 0.223275 0.203191 0.175478 0.147704 0.139139 0.124730 80 4
0.227994 0.192511 0.176427 0.173821 0.150873 0.140360 0.112718 100 5
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